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(B) (i State the refationship betwsen osmolarity and sperm makiity,
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Magnification 5300x

(o) ‘Calculate the actual length of the head ot the sperm |ndicated by the arTon, showing

Your working

m

(d) Explain a changs that would take place [n sperm placed in‘a hypetonic solution. 11
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(Option A continued)

5. Two areas of the human brain are labeled in the diggram

|
fiucletn Medulla
bend oblongata
(a) Identify one function that is controlled by each area (1

()  Nucleus accumbens: -/,/-\

)

(i) Medulla oblongata:

(b)

Explain how the brain may recaver function afier an accident or a stroke 2]

(Option A continues on the following page)
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apses in
. Afterthe age of 30, the number °f”m was used to measure the number

Synaptic dengity / 40 el = .
synapses 100 ym 30 ¢ -

B 5 10 15 20 o
Age / years

(8)  The capacity to learn certain skills such as reading music and learming

languages is greater : d
nthegragh o o age. Comment on this statement using
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saversl decades
Outling one benefit of using genetically modified; glyphosate-resistant
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(@)

The graph shows the number of glyphosate
three decades. )
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(Option B continuad)
(a) Biofims cause many environmental problems. State one of these: problems.

12.

}
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Samples were collacted from water, sediment and bicfilm scraped from rock surfaces at twg
sites along the Waiha River in China For each sample, the concentration of Escherichia cof),
a fecal coliform bactenium, was determined as the number of colony-forming units (CFU LYy

from each sample.
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(option By question 12 continued)

(i} Bi-ﬂﬁﬂll ﬂﬂﬂmﬂ for the higher concentration of E- coll i pinfiims {n the 1

RS

fc}  Describe how biofilms resull in resistance to antimicrobial agents:

v e O SN L el e e O e s L e e R £ e RS S
y : Al +
N . " . S I'—"""*:-"""'"'J'
e [l R A B R KR

[ R A B e
B Ry e e

-y

..;.......__.-t:.n-'.j..-'-..i,'r_;'!._..r\,.._._,....,.....
.--.a.mJ‘P"“‘

xpfp* .

,Ht".-t—# H-.In;].-ﬂ R T T RS

ke """‘"""!"l--i‘-’ .I'l'f'l-'uit-. -_‘I-Il-t .-1..----1-1-4:!-"**"'
e . =

RN R s A e

'I"II"-_’"u"l'-.‘?'-"""!""hr—u-n-u Koa s @B B Bl e B WA m o e S b ==l

IR e e = s == '-'.".ﬂ"
FoE e e et

i s A e e AR

APt NI W AL E
» - ¥

I

el W

SRR
LIEEE ] » |

SRR




—18~ -
£ k
Monc—ﬂwm'“dcn ° - o (O
mammmam‘ﬂdm'“mw' alonship wit
elationship between these two types of organisms.
..... = =ESEL AN N
..................... sveiaea Rl
.,.-.”u...-“..';ug.‘...;.._'.l
............... crangeamekarsaveialiesnpapt i
.............................................. rrammaad —
(@

(b)  The graphs show the effects of heat stress on the rates of photosynthesis in
zooxanthellae and respiration of both erganisms.
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question 13 continued)

jopton &
(i) Global warming incresses sea

coral bleaching.

temperatures above 33°C. Using the data in the graphs. explain the

Corai bleaching ocours 3t 582 KO-
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(@) Outhne primary succession.

{6)  Describe two limiting factors on this ecosystem.

(Option C continues on the following bage)
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Autline processas that must ocour over time to produce dae ol

rwo small fields of the same size : !
| 1% aris found In them. were sampled 1o detarmina the biodiversity of the Wi

| [k Plant species Number of individuals i

Field1 | Fed2z |
Dy 170 306
170 170 J
Buttercup 370 5

Total 510 510
L_SW.. reciprocal index of diversity 30 21
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{Optian C continued)

rophobic industrial waste pol
16. The diagram shows the levels. of PCBs, which are hiyd
@ maring food web.
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(@) () Suggestareason that bivalves are ciassified between trophic levels 2 ant
ihis food web.

(ii)  Predict what could happen to the food web if polar bears were o
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Option D — Human physiology

| of the small intestine

wall
17. The slectron miciograph shows cails In the

Magnification 15000 x
@ [

State the name of the structures marked X,

() Describe now the structures marked X help the
Aoy P the cells in the

(Option D continues on the following Page)
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{Option D continued)
of tha bas
18, The liver has a dual bicod suppiy. The diagram shows some

ic structures of liver tggy,

Bile canaliculus

Bile duct

Describe the flow of blood through the liver
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(Option D continuad)
20. Chidren with congenitsl hear diseass are usuaily malneurshed and present soma
dagree of functional and/or structural damage of organs. The table shows the |
percentage of children with congenital hearl drssass {hat ane ingesting |ess, more or the "
recommended daily allowance (RDA) of energy and o '
e percentage of children / % -
Less than RDA RDA More than RDA |
Energy 50 a2 18 ;
Proteins 20 8 B3 f !i
Carbohydrates 0 71 20 e
£ 53 a9 8 1
Fibre 71 5 24 [ 4
Calzium 1 13 76
il 20 5 s
il 86 18 18
Bt 5 " 84

(a)  Predict with a reason the risk that a child with congenital heart disease
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